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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a controlling method of an invertor by which the 
frequency output through an invertor for the optimum induction heating, can be set 
automatically, regardless of the difference of the structures and materials of a 
substance to be heated of the inverter for induction heating. 

SOLUTION: First an inverter is started with a frequency on the basis of the frequency 
(fS), which is sufficiently higher than a resonance frequency based on the resonance 
capacitors 4, 5 and a heating coil 6, then an electric current (iC) of the heating coil 6 is 
monitored under the condition that the frequency is lowered to a frequency (fC) which is 
slightly higher than the resonance frequency, with a specific decreasing gradient. 
Furthermore a frequency (fCL) which is higher than a frequency (fCO) of the time when 
the electric current (iC) exceeds a specific limit value (iL) by just a specific ratio, is 
stored, and the inverter is restarted to repeat the operation for lowering^ the frequency 
from the frequency (fS) to the frequency (fCL). 




I 2 













1 4 









1 f 

fa f m 



P 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



THIS PAGE BLANK iuspto) 



<ia>B*HH«wr (jp> (12) ^ p| 4% ff & (a) 



(U)#?WiiSaB8## 

#$§¥11-54250 



(43J&1B 0 ¥l£ll^ (1999) 2 £26 B 


(51) Inta* 




F I 




H0 5B 6/06 


3 8 6 


HO 5B 


6/06 3 8 6 








gfc£fi©Sl OL (i5S) 


(21)ftiffi#^ 


tSBPF9-210309 


(71)UilgSA 


000005234 










HUH n 






^*^SJIllE)ll*SfT(TJI[*SE?:ffl53SrH Iftlft 






(72)3S9M? 


AS 








#jfc/llHUl|I^Jl|tf KEBJaSiffl lSlf 














(74)ftliA 




(54) K5^cD*^] 









(57) imm 

lPj»3></U6<Ofl|SE i c CTU ttStic d>gf^ 



:3a 



3b 



AV 



•i 3 





- h 




JtKBB 




m 












1 4 








2 






-^-2 I 



23 



l c 



1 T 

f c f < 



fci 



Mt5AD^=i-r/KDma ic ^gaioo, tfrf£^fii=i> 10 

K^iirfem, i^iWIj&&£flfjf5f r <tt)^Ti^v^& 
&fc (fi < fc < fs ) £T-W^«'>*JlB-e4gT 

WEasibHiS»fcds«rE £ c t% j.oMi5fia=-r/wmac i 
c asffillSffiiL j^p^ (j c ) <DbZ\zn^ ~<nm 

mmm%c (fc ) -ewia-f w<-^o3ie&»as-fr x 
«rtatea»3'r/u«aEic ^ainiCiL zmtltz (ic > 

iL ) irtlci^ Wie-f w<— J.ffjhS-&. If 20 
ff. «T8Ein«i3-f /uw«flE ic 4:£fflLoottiaf s O 

co J; DSfS<Otfc*o^Jta5v>jaife*f a (fa = fcoX 
(1 + 0) ) *-e*HB4gfi-e(ST*li:Sttf^t*fc5 5K 
U 

^ofc (ic ^ iL ) t tie, ^(ommmmk (fa) 
-entries w<— * <ojH5*au«s^5 r. £ &w&kTZ 30 

[0 0 0 1] 

[0002] 

i/^Ts 1 ttSSEttff&^oiESettHU 2, 3tt-ttb-t*ix 40 
I G B T 2 a , 3ai^t-K2b, 3biiiatW 

tK 6 *f/K 7tt«Se»a», 8ttiSaDf»!»4: 

Lt^, 1 1 ttSSflSJSifiRKSS* i2tlCKiAft» 
38±[aIK, 1 3 fi^- hSES3b[E35§ 1 4 tttfcREI&i-fc*!, 

[0 0 0 3] H3^«LfcBWi«ftffl-f W*-*^^ 

<J<#«JBStStf« # 2 0 k H z mfiKg^Jxfc^-r 

w^iS'SJD^ffl^V'^— ^(OjgiftO#<0^ib^ifia so 



4*Bfl¥l 1-5 4 2 5 0 



fs ^5 0 kHzasicaasu mm&T n<nmmm& 

ftfc ft 2 5 kHz&Kfc»«$*L-5. -coj: ^iclESIj 
^Sfiit^afftffliaS: 25 — 50kHz w & 

"C\ COWSi(;l<J^t^^^ 2, 3£ 
Sflllwtf-v • ^r^^iirTt. m*a<ota< % iojRa^/ue 

<^<5 0 £fc. ^^fyf2, 3 tftfJit«j«t 5 

jaw >'<-*iz±v®8zmmTz&*mfi&&7££th 

So 

[0004] 121 3 \z» i^ft^mMmm^ <o9M¥ 

*»T(wtt^-*-5. 3fe-fADfa=-fyu6 0±jrSS8^st^: 
i: DanSSS^SHirbixS^, ffigM3&ft55£|s]& 1 2 
ffl;fcU C^SSlMt-fl-KJ: 9^— MgSfelHlSSl 3ri>*>¥- 

[0005] ztommtomm't >s<— ftmm-rzt, 

SS 1 4 X-^m Loo. IE®j^l2£3fc3g£{HJSg 1 2 

titcmtzmmm. f s ^^«»fc st% «*.«o. s 

[0006] <e^aeiBiStttK^» 1 1 ogg^ffi f 

• a 8 otitis, ttnt£hiz£v > z<K>mmmmm^ 

*fcM:ttlsIKl 4lcK^sn«*!l|ififfl:iL «ff5S<oin 
ic ^IfPIIii ^^^.5 (ic > it ) <hit^IsIKl 
[0 0 0 7] 

»8 03tiH$. WH/^^jgiN^J: *9 31ific^K»KS«l 

PSItiL fclg*., t^)^, tk^lHlSS 1 4^8b^Lry 
- hiE^l£]^ 1 3^- h^I-^^Pliht. w<75R»*DfR 

[0 0 0 8] wC0«flSi-Plo^:<!:#l-li. SCJSStKK 



(3) 



4#BB¥ 11-54250 



[0 0 0 9] 

jaf«8lw2ffio*39(*-xW s/^SrHMSlKLfcEljBt 2fl 

/ufclcg-K ^^iS^cf r J:D+#S5^ffltt«fs 
®ji^i^85:%iirlS f r J: 0 3»Ti«^/Bi£»'f c (£r <f 

c < f s ) &x*ffiM<Dm'>*3&-e&T£ : £Zi&\^ mm 

m$hffl&&&tfl& f c -C\ JLo«BB«=i^^«Se ic # 
ffill&ffiii EArt (ic <iL ) <7>fc C^igSjil 
Rift (fc ) ^iWE^^--^(03SteSr«M«S^ «TIB 
^p-JRrx-f ic *s«Ji«ttiL (ic > 20 

iL ) JMB-f i#JfcS*, & 

co J: 90fS^tt:*aft:Jtii!^«ttttf a ( f a = f co X 

(i + a) ) izx'mmzimxfcTZitztihft&mvw 

TKfcofc (ic S"U ) fc#uu (f 

[0010] iw^iaM, «ao^»<0flBt, 

[0011] 

[^^^ffio^flg] El Hi, r^*^<oRSMl-f 

^2, 3, ^JB^^^VIM, 5, m 40 

8Mftffl»7, A8« KKiAlttKJS^IllMi 2, ^-hSE 
3, Jfc«E]8i 4«oftfe(f, se/^a^^iHi^ 
2 l C^5»E«jft»l9:SiaaB2 1 fHfeKMEK 

f a £«Jlz£&3££0i£ 1 2Kffl2rr5. 
[0012] El 1 ic?** Lft:S6Atttt39:£EIK 2 1 (Dm 

w -r 5 o »o ?» = 6 o ji i^ss 8 a^-* b n v^m 

-CiDj»«** s **6ixSi: (0 2 (>f) #H8) , aSCffl so 



SEftK^ISSS 2 1 ttEttffl f a fc LX^ilSS £ 

ao (-fc ) Srffi^L (0 2 <~) , m 

S«i6»OlB«i«*S:ai*U (0 2 (p) , CO 

2,3 SrSSlc;*-:' • £itr*y- Hf »j&s»fre>*L 

[0 0 13] C<0»»ilDjRffl^>/<-^^jB»-r5i. 
tt«»a»7*^UriPSR=i-f/U6<0«* ic Sriti&lHJ 
SSI 4tMloo, BMAttftX^SIKl 2fi^^$ 
ttfcMf2^&©: f s a*bffli£»£c ^"C, ^J^tfO. 5 

«:§B»i-S (0 2 (a) #RB) . r ^ISTHitt 1 * 1 ^** 

ti <Dfc# . j^ft^fcoi <Dmmm&t>m®mfe%cft± 

»1 2^&*-^?>tL (02 (a) #fi8) , COj^&^iC 

S<3U>^Dfjfe = ^ /\s6<DmM ic ^MRttiL 

4: (02 #B8) % ttttBKi4#B»Lry-h 

^^IslSS 2 1 T-# * Emroj^2Sg: f coi XV gf^it^ 
a 0. 5%lg) «»t»^ffl»a:£ai (f 

ai = f coi X (1+a) ) I21&U w^S^ 

i&DSRffi>f W<-^^SBlf^4:fflh**«5 (0 2 (a f />) 

[0 0 14] iSfelw. B#$yT2 t45t % il^iSIS^ 
(UK 2 1 tttBttffi f a <h LTcotfrfE^Kg: f ai S:U* 
U (0 2 (-) #R5) . JDfR^-f /U6<omm ic 

^r^mLooMI2fs ©WttJBft»T?lWHB-YV/<-r^*r 
fiSft$^fc« (0 2 (n) #RS) , KraHiJflftftirSC 
fflSS»K3£Is]B2 i*saiy3 b-C^S«*ft (fai ) * 
■ClWE4gB-«aT**Sifcfl««rB»M-* (0 2 (a) # 
HI) o 

[0 0 1 5] w^fiTl)^1 3 ^MT3 i^ffiS 

fcoz (fco2 >fa.i ) <Dmwit&i>mmmfe$kft± 
»i2H»te>n (02 (o) #fls) % rois&atr 

S^l^fcJ&Dj&BW /U6 i c ^MRBffiiL ^:^^L5 

(0 2 (^) #&B) , ItttlBKl 4^lty- h 

is^[£isg 2 1 -cji. Etftoi^&Sc f C02 iiiiriait* « 

»tS5l/^JB«ft f CL2 (f02 = f C02 X (1+a) ) 

S(?ih^^:c) (02 ( b , />) #fiBj o 
[0016] iSfct-, «?SiJT4 lw/j:5fc, aCiaSefBtKS 

2 1 HEfiffi f a t l,X<Dffitd i m&& tea 
L (0 2 (-) #K) , M^Y^Gco^Sic 

-^Sr®»e-e:fc« (02 (b) &m) s mmi^^m 
itift*5iiE/aiSt»M;sisiK2 iA5ta*ur^*j«»» 

(fa2 ) S-CflHEflE-CISTS^SWFf^SrlWJS-rs 
(0 2 (B) #05) 0 

[0 0 17] w^>ffiTttfPds»TUfc»3BT5 Ofc^, 



(4) 



WBH 3 ? 1 1 -5 4 2 5 0 



2 (n) #58) , Ji.o^PHft3^/U6(Dmac ic d^iJPSfi 
iLJETFULfcoTl^* .( ic £U ) (02 
(✓>) #85) , CCDSgaS^KSc (feu ) X-CO 

[0 0 18] ±3fiO*P#?¥a»!ttf^*ia»ll!iBittfw» 

«ic HitiJiittftx^iaisi 2^fe*a<rtnBHt*o« io 

6 0«SIEic tfffilBttii. BTKttoTV^ (ic 

l ) & trier** ^(Dmrnm^m Uc) xznm 

[0 0 19] 



[■■rofliiLftttR] 

[01] wO«MO3tffi«Sr^-rt0jttffi>f w<--^co|g 



[02] BlOittfEfrttHrS^B 

[is 3] ^^&^SD86ffl-r^<-^(0(HiK«dtig 

l EiJfim^ 

2, 3 *«#^7f 



4, 5 




6 




7 




8 


m 


1 1 


StMifiRSCS 


1 2 




1 3 




1 4 




2 1 






(5) 



1 1-54250 



[H3] 



■*^-ff^\ 



/ 



1 3 









UMM 





,1 2 



t r 

f c f . 



1 4 



ass* 



THIS PAGE BLANK iusfto) 



